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Abstract of JP91 1 3528 



PROBLEM TO BE SOLVED: To make early 
start the compensating operation so as to 
stabilize the operation even in a range of 
remarkably low velocity and a velocity-zero 
judged range. SOLUTION: Rotary phase of a 
rotary shaft of a motor is detected, and the 
phase thereof and the time of generation are 
latched, and velocity is detected by a velocity 
detecting unit 21 on the basis of a phase 
difference and a time difference between the 
latch data of this time and the last time. On the 
other hand, a model velocity is computed by a 
model velocity computing unit 22 on the basis 
of a difference of the torque command and the 
torque estimation, and a mean value of this 
model velocity computing output is computed 
by a meaning unit 23a in a period 
corresponding to the time difference latched by ' 
the velocity detecting unit 21 . The mean value 
of the model velocity from the first meaning 
unit 23a and a second meaning unit 26 are 
switched by a comparator circuit CP1 in 
response to the model velocity, and subtracted 
from the velocity detection output from the 
velocity detecting unit 21, which is passed 
through a limiter circuit C5, and the torque 
estimation output is obtained by a load torque 
estimating unit 24 on the basis of a difference 
between the mean value and the velocity 




detection output. 
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1 11 W««ttK: J: £> ^SB#^St J: 0 * x/HSLSSr ft* 

€^HuieaES^aiiiP-c-7 y *■ ttc^mmcommtsmn 

tm&.micomco&ffax-mM. Lx^msLe&m&tz^ 
lUieaaEWffiai**— 3e<o«Hrttefia*-r* y s y *m 

88fc. ^'J S-y^HBoU S-y h3EHi:|3|tiSHlel2 

mmi&&frt><omm\fcitijji l z£ vwomtxmzik 
&v>i'7mmmzx*-thm2ii2iifWi3cr>v]V)mz.x 

4 -yf-i, Wtt?)\sT^1%%W>frhco^)V&%.bm 

jsauE*»*«a»i:*fliir'ar*^i:*i*ai:-r*a 

[00 0 1] 
[00 0 2] 



[«*ots«] mm*. 74<j?>mn%iiifi&m&i,z 
mzmn-thc\btfX'Zh£ot,z%-?x*x^h. z<n 

tf^coff ®igfii^ bx-mmz tLh£o<,z%^x&x^ 
h. 

[0003] zcofflwmmb lx . ^T/ueojSjgfc&ai 

[0004] minmh^^y^-^tmmmtii^- 
? b^T^mmzimLx^zfiK mummx-n. o- 

o . mwmmmz;vi>Atfft±L%^Mm<x'x < htz 

mmmtti'r-?wm%Lxmz>ti%<%-?xiz 
o. z<o±?%mx&>%mm.mtii&tt-x'ii. viv?*? 

isizmit l%<%&. z<7>i.o %wmt&x-<vnmm 

*&l£tzt»m Kim S tiX t «fir W 
[0 00 5] x>r3-^y\V^Srfflv^^S^aj 

fcwt. l lttjSS^karS^aik^dM^SI.®^ 
ST\ ;«IHS1 l^MHtii^5:SJK$iJffllg?l 2^^fr 
LT*-^ h'7-f^'l 3t«*&-r-&,, 14(i:^-5'h'5 
-fyN'l 3lz£ *)mS)HiXh*:-<!)>X-hZ>. 1 5W^-^ 
1 4^3tJg£«ffi^o-;y-y-x^a-^T\ i«0o 
-^'J-x>-a-^l 5*»*ai*-r&2ffix^3-^fi# 

[0006] j$S7R»8I5 1 6 Cid 6 tC^-T i 3 KfltlSS 

Srfc. 2fflx>-a-^<i-^(iia7 (a) , ( b ) lz 
*-TJ:3^9 0* W&mnfoh^mtLX'Ibh . 06tcfc 
v^T, Altin-^'jx>-a-rc02fflyNVPX<i^PP 
A. PPB^aSy^S^Sr^rW ;w^fi-^<7>ji:t>J:a< 
0 . A*>T* { 0 X •/ s/anttfl ( j ) (CX y h 'J ^fi-^ 
EDG^*-ri,^BJg|HlS§T'A.i>. d«0«9^ 
&Jg|38&A HiyNV^<7)x-y->-^^S-fiJ^L. IE<6. 
KSS(=WlSL^:(2ffl^'>>'^A2«or yr. y>?^®w 



(3) 
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SBT\ ^<0^gBA3T^#4>fL^S^27o y^<l^i;S 

>>>'7'A4 1 duzmwrnm? -r a 5 

^SPA3<7)fi^?:^'»hT yrLT, ^JSrJfi^-r 
ifc. JI£iM^$:MvA5«jgJK£!&/l'-f-> 

^ (fcTP^TVL-i:^) h'J# < i > &ftjj-thi>c?> 

[0007] A6li"tV7VPh U# ( i ) ^SfTW^W 

y *j ( j ) T-o{4fflft^«»-r^,m 1 yy^y -y 
f\ a i\,$wm<r>*rvy)V ( i - 1 ) oiTHiro/^pxx 

o^a-i^M^a)-^ 

&)n(j-l-*j) : fcite&g 

<?„ (x) : x^xyzJ-^X-yv-'iO^^FCOHllEffiffl 
ft 

t (x) : Ktn3-vn-yx.-;V<F>W^<W%m 
*mi. ( 1 ) j^ffJTti^XX .yy' ( j ) *<3%£L 

&ffflmm (-i-yytummi: i t-^-t) ^cn^rf £H7 
yy/v-^m ( i ) *^*&2&^©jffli/p-^o5fcsi 

( 0 7 OW-s?- B 2 t*f ) T-3[J&Sl3|:#fr fcilT ^ & . 
[ 0 0 0 9 ] f+»NVUX<7)3StRlcraLT(i, 

( i - 1 ) OEmrWNVUXX -y~J {ZZX'li (j - 1) 
tftM-th ) t . ( i ) <7)fiH?WNVPXX-y < ( j ) 

")vywm<mm<n < j ) cox-^^-yf-f-s^s: 

roy^lSTtaifrfS*:^ 06^-^A6T'*-TJ;d 
^y;^ yf-cOlB^isefflL/t„ 06tiJ^T, SW ; 

1 «X -y i/CO%&.ISl V ■•/ f" t, , ftCV^UXX .y V s 

MX'? -yf-fSC iKJ: 9, wiftco ( i ) (OftmcOWffi 
<T>n)VZ.3- -y i/<r>ir—9 LX^y^-ttZt^ 
l&ttch. t£ti. M6X'li7-v1-?-1 5>-^OS»^fl 
SiJL^-r<-fl»^^l=, •yf-Oia-^TIE^L 

6. 

[0010] <^{c@ffi^^n-^ >j-^y=t-ycr>ta, 

tu mmmzmmt&w&cofj s-yy^-htm 

8(c^-f. u-? 'J-nya-yco&jisVUXte. mS. 



v : j ( j - 1 ) x'<r>m&ft*#m-$-z>w,'iyy)v*j-vi- 

X'hh. A8teSSl. S2^77fA6tA7W 
VT;HlSr^LT < ( j - 1 ) , ( j ) > fSJcoGMBII 

fr^^xx-y>-' < j > <vf&mM$:7 yi-t&m3y 
y^y y^-. a 1 otewmpiwyjis ( i - 1 ) <r>mm 

<50^;WXx-y->-||^B# ( j - l ) commty ••/^-thm 

Ayy^y v^x'hh. ai i(i§B3, miyy^y-y 

f-A9i;Al0^>-r;Mi$r^L, 

( j ) ) f®commmzmn.Trz>&2im&x'$>z>. ai 

3teBfcgflT, ^ljSSLSA8Wtt5tJ{2fflH^, SfU$ 

ksa 1 1 niujj&ffflgx'mtf&z tizj:<o. mmm 
mm£tiiJj-?hi><?)X'hh. tm&A 1 scomn 

(2, ( 1 ) rtfcJ: Otf^ixl.. 
[0008] 

i)>/<t(j)-t(j-i)} (i) 

gmizx *)M8ii3mm.<?>Mmzftm.x'Zz>. 

tfvyy/ismmmT s mz%izmiLx^hiite. z<n 
. mmtktati^ yyi^z^-^mx-h . 

[00 1 2] #«2 (fiSfSMi^) : tM-SIl fc&<7>#ffi3 
i: col^Cti , -9- yytummmzlt/^ux^^ 

h. zcom^i. m&mx'mmi-x^&tmm'tz,. 
[0013] (mmm mm^ya-y/vux 
<nm&imfrt>. T aix <D%km^mx v-g^rnKwi- 

[0014] ffii£LffM.$i V)V-9^y^r-J<<r>^}^i., 

Kc^\ twtitb. ^ryy^mm^zfVU^^Mrtm 
mk&tfx-z ^ri-mcf . fiflp vtw-xy^f-i^mzg. 
mti-fm®mtf-r'>k&ftztLtz££<,z%z> < , znx 
0 tcm&ttnms v )V9 *y<r-> tom&zm 9 tciK 

■T. i^09tiia3iOS^fh^^^r-9-'->'<i:ia6O^ 

t , 2 limmmta,®. 2 2w*fvio2^mgp. 23 
(i^-fMagB, 2 4«m^h/u^ji^geTS>i.. 
&&&2ii±m6iz^mm%&ttt,zKcomf£wm { 
m.tozti£ii>nx-$>&. 

[ooi5] mmnjz®A 1 2 , wos^.x-f y^-A 1 

4S.lfSR5-y^-Al 5S-3IJD-T&. ^ilW^SPA 1 2 

a. S4^sc^Ai i<oa*"c**B*rasb6«iftje»aift 

ttlMiaiT„ 1 Jartfc:WH-r4 'Jiy^LIMt, T.„ Sr 
jJ--^'L/c^{c«Z ( j - 1— j ) cO^SE^ajfl-f- 
Sr" 1" tC-r«.3WN'W-^COPtT'fil^$fL.S. ^ 

fc, 'jsv^li Mtifrie ( i ) ie<o^m*^-A7 o 

-L^:^J:3t$iJBS-rst.£0T'$>l.. W*)&tA't v-f- 

Ann mmm&A\2<r>?y/*-?cop<?>s!,fi 
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z ( j - i-j ) *«•• i (^ar^tB) - <D%g\ ®n® 

ft?l<DX'$>&. SR?7fAl 5l±^S^[HlKAl 
CDXy^'MJtf j |;J:0-b7 h-L. WSMmmMfJ-? 
A 5 (0-9- h 'J Xflg-^cJ: Oy-b-zhtS t> tf>T\ 
£OSR7.y?-<iO«ffefcL tyr^Sffl ( i - 1— i ) 

-9-y7Vk?>f ( i ) «OB&£T" 1 " S-ai^jL, If 

[0016] mzmtmcr>±T>inMg.mn&2 2t-?^ 

AEnSrf+-T) tc7)H^^|,^5^S:§§2 2 1 1. tfV 

««w*je»T B * t<nitzfmtz>mwm%i2 2 2 

t . £*>ffi»ftft82 2 2Waj*S"*f ^r^«B»te« 

ar-r &mn& 2 2 3 tici imfcztiz . maiM*a 

*-r/WEKSi»SP2 2«ttl^(3-<f -yDVVm i <OB#£T' 
OtfOloftKfl),, ' ( i ) 

[0017] 2 3UWMbNMHrC« Wfc*-r;W«*<0 

SA2 2^m. LA>L. j$S^i±J<w„ (j-1. 
-J > « < J - 1-J > WBKVFKMTcaJiJSns^fc: 

ml. *t/hsk<v ( i ) teB#2Ei] ( i ) <nmmmx'&. 

\\ fit. ^x/WSSto^Tt. 5$*«iai«Srl < j 

- 1— j ) t&-ime<&wma> H ' ( j - i-j ) & 

*«)&t><?)T<56. £<9J!UlS?rtT«:, <5ccOA18*^ 

a 2 1 cj: offiB^^fit 0 . ^jioMigoy-mmzwi 
1 8ci. tf/«s«»' ( i ) izyryyivmrnmr s 

Z?m LX . If v^RBHtfDJIfcAftJcSfflWSSUHS 2 

««<V ( i ) £iHitJ-r&&SSS2 2 5 ttUUSSfl 

[00 18] A19WI5m7'yft\ I^5f 
-yf-A 1 9(i^x;Hifflftaif)gBA 1 80tBfJffi 
ffl;fc£§&l r7"^5 /f-A6 fcpj— O^-f 5^t77 
f-TS. A2 0«^6rr;1^5yf-T\ ^2^5 7 
f-A7fc|il-W^-f Syy'tS57*^77fAl 9<7) 

y f- A 1 9 1 A 2 0 i: cOftfflHSrSJStflJSgSB A 1 2 
^(UHTI^L. tU^^r/^^jKco/ (j-1. 

[0019] »»KJlWh/l'^it3t»2 4fc-3W»TJfi^. 
5. A2 2«^SCHT\ ZOim$iA2 2l3.¥&HtW® 
gB2 Scoaj^T^Str/HISW^fltyN' (j-1-' 



j ) tiijsejajco,, ( j - i-j ) tcomzimLmg 

aLg£«&-f&i>OT;&£,. A2 3 fcttU 9 yf- 
T\ ;^7fA2 3»±SR5 7fA15*<" 1 
/katfU^LTlvS,) " "CJ>Sl§-&fc:U\ a£3JSsA2 2 
^1135^ SrSSiRffi^l L. SR 7 7fAl 5«HJAA { " 
0 OVUXifiXftX^Z) " ^(i^Kf|A2 2^a3fJ 
££tfSLT, ti)®m*mt-fXii!lJ}-t&i><?>X'$>&. A 2 

4 tifiHWRjwi-c; >n <7)\mm.%%s a 2 4 «w 0 

4 7fA2 3{:J: 9WR3iiJfca*»^*:7ir-Ay 
4 >G 1 £SigLTai;Mcm?5? WI^«t5£<lA ^ L 5rai 

[0020] 

t=ti s m&iin&b/u?<7m&tfX'$%^t^omm< 

[0021 ] _kiE«0 J: ? £&ffi3tt-CAtf YMr*?-* 
-'<coffiZtm±LX Li 0 t . 4 >W bVa-vm 

zLxvto&tiw&z. i,L. n<sjhfi<7<?>m%.mft 
mmzmzTif&zttfX'Zixti. wsssf&rtM&m 
w*imk%*), mz, o^-y b«?jLtmmcr)®.mitb% 
t'cox 0 izwmT<n&m&#zti&m&%t'co¥f& 
ft±t,zimx'h&. 

[0022] mznmh^^y^-'-^im^timmM 
immsm^^^m^z^xw^t . mmmb 
i\s7t,zitK.%t±&Mh)U7nmtf*z^mnri,zii. mm 
mtmK lx v ->=5rv h= l frfrb h-r. wsmmtrnw; l 
x^btmgth&Miim&tt. z<nnm.t Ltti. 
m%®wmmmz^ya-y;vi'Atfmi)iX'Z ti t 

Ltz t * oaiK^aifflSrfflv . iiS«6«<l(c u 5 y ^ 

[0023] t-^*»iBC*»^iE<Efc:3Efl:r6«*oa 
ffi^k^riai Olc^-T. y^rfc. 121 0tc*3V>T(i. 4f*-> 
0^-r^J:dfc:i$JK«(|ffllSiJ!:«iE«LT, -^h;P^l& 
^•^®fcjS(HLT*)l>. ZZX\ mi 0(7) (a) B#jST- 

htzib. bfrtfz&kmmmhturbnmizxK).. mm 

&&<,m&LX'<7<. mm^iSTF^-hiz-otiX^ya- 

yjvisxcomLfflffite&K % 0 . -?wzm 1 oct) ( b > 
m&x-miL%<%2>. msemutz^m^nmRWit 

%.Ltii><r>tf®ftZtiXL3.o. tz^fiK miocr, 
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tch. ZLX. hfo? bmSotzfrmmOitZ 

■*\ SI Oco (b) ^coilSrffl^ib-rS^L^^i 
[00 24] Icoit^Si^t. &<0«}:-?:5:£jg 

fthfrftmi Oco (b) B#^m«lfS^*t®coi 
t«t&„ -eLT, HI10C08$^ (c) £&t<Xi>jEm 

iz^t Lxzcott m^m^Mm ixrt < ztizzz.'. 
zcoxoiz. ^vri-y^vx^A^hm^mmx-% 

amx-hhiz^ti^^^ msg.*~7 j f-;mmfemm 
mum lxl&o m^zmL-tz . 
C0025] z<7>m&zm&Jvi>xco&*k&fmfrt>m& 
commit x-co&rwimzm^x . x^n-^^x*« 

<n^mm%.z%m lx , samite ys-xh 

^*lf7n y ? Sr® l l iz^t . H11UH9 (tWB 
*K8Mrg&3 0 fc«®JBKU 5 -y^gP3 1 MWtfcfcO 
T\ ^•S!l3$JS?SStgi53 0«IS3^7 , ;P7-yf-A9^£OA 
ffl*<0»M»3 0afc|Bgt»3 0b*»&$:»K Jt^iiLg 
'JS»^«3 ltttt.' ( i ) i:AcofcO^S3 1 a 
b . 3 1 acOiB^^frlST-a53SJK*S:gS3 0 

*^aj*$ilS^aBSST'J S -y h- &M1h V 5 -y * 3 
1 b ;;T, A(9 pp (ixv3-^co 

[00 2 6] .TOUl l<0J:dt3lf«-rSi:. &Jg*5£ 

^x^&mmx-h^T^mzm&coj: o iztmLtzt 

&t%iX^h (b)U?fflW*:-F*b'<7)J:o< l z. hJU 
^fcfrtf-j&a*^) . *.IT\ U S -y ^*WTCt4, ! 

fc s *7>i^&mi>m&n&l l z1ffiLX&frial£%:t> 
[0027] i«0«W4±IEWWff«l8*T<rSilfc«i 

<dt\ ^>a-y'vuAtfmm.fflmmmmz&£.L%^ 

[00 28] 

fritttr « . fli i mi<<z&m-t * ^5sigaj^s 



EWSftfflfc&aiU x>-3-r<7){ii^yNVUX*>A,{Srfflt 
5 ■y-f-LT. friSW^ yf-T-^fccOfjiffill 

t^mizxoim^ta^x'mmmtiii'no. h 

>v?%r%t h)V9n&tn&x-h&im\->i'7t%M<7) 
mtizzhmtmrnsuzz. <o^)\^ms.mnux'^^ 

t . z.(7)£ o izffif&ztifz-<mmm®mwt,z!,mT<D£ 
[ o,o 2 9 ] m^>3~yfrt>coiiijvvuxtfmLL 
$5if& =t ■rnmtuuwism* mm- hw, 2 cn^vc 

vux <r>m\ b mmmffm^^mwm^- 
lx, : mm&®h = fymm'm*mv. mris^s 

«fflrtfc*«rt-& U S -y ^0»&»*t, :« 'J 5 y ^0 

s§o'j s y bSMtmtsmiz&fcztL. frie^x/wa 

-ts^2fci:r/ii3cofljo#^x-f yf-t, Btne^T^ 
[0030] ^2%BH(i, Biiia^ y^v-^mssiifriB 

[003 13 

xv3-^NV^co^L=3rV^iai: . ^JCffihLfc 

mmbiz}s^xim%tt3iZ*>z\%-?K&BX'i?>z>. z 
nmi&mcoi&szm^&mizz-?. ^-fumm&tg. 

iza^X^LXH'') . x^a-^yNVU^A^^t^ 
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[ 0 0 3 2 ] (55£ 1 : V7VH$*| ( i ) iOiS&tCXV 
3-r^X#f&£^&ktf9fc<5S£U t < j + 1 ) = 

t ( i ) t&m-h. 

[00 3 3] :GfflHi:U-ra-^U-x>-r7- 



^CO 1 WXft%cr>png& 0 tf tffofe l t'cO ( j - j + 

<y „ t f3|— cO«f-^ £ t <7) t -fh . 

[0 0 34] ±l£<0<k 3C<S5rf (i 
/t/l*j&9fc£Lfci:ffijeUfc»£0> ( J - i 
StitfOT ( 2 ) #rtHtT* h. 

[0035] 



) mmnm 



< j-i ) =A<9 PP /(t ( i ) -t ( j ) ) 



A<? pp = 2jt/ ( lEHEcOffiVNVUXfi) 

< i ) - 1 ( j ) 1 0VKHmntfKvvfc*>. mmnmae. 

«ajtf5*-^Hffl<» B ( j - l-j ) (cJtKLT ( 2 ) 

<7>m$m&tfo> n ( j - l— j ) coflJ: 9/Jv3v**£(c 
ti. U£t><-fhb (2) Aattfttai, ( j - l-»j ) 

j£&tijco*-/PFffieo H ( j - 1- j ) tOilST-lsIOi^ 
«"0 T&d) n&iMVimjdXD'VUA 

h&x'ht. ±tz. z.ti^mm^-^^x 

o**&<ctt ( i ) o^iOWCifflJaitfvW'*** 
f^L&WUPSr&fcv*. icOJ: at ( 2 ) ;£eD<ia*T?fr 

SSW[Hl^S«<i)„ ( j,- 

[ 0 0 3 6 ] lit. aKSiajtijE^tO^^AScO 
T\ WtelEWMTC** (2) #«iH»SJRi:. *OJ1<0 
«fc«HfcWISI«3«8E»iaj<0*--^H«6) H ( j - 1- 

t)<o*ffi»=Ma»aifli«k Lxmm-t$>. 

[00 3 73 V.±.i£«tzmi£1fm£m^X . H*? WP? 
T'#&*gi£<O:/O-y?0#01T'$>&. CCOHltCfc^ 

T, Ife-f, iraUdRjei U (2> **> 

4Hrcj>&l$iat ( j — i ) ( i ) cOif 

«^x-yy<0B*3Bt ( j ) (m3^y/P7 y^A9coaS 

fSH«l$3£SsC 3 i .1 T\ ( 2 ) *<»54HF- 

lcffll^SA<? P p {UWxm&) £At ( j — i ) T 

■vfWtoC 5<0TRKMEt4^REI»3 0 frtf-LTlg^ 
|frie^JIfJ^SBC2cO^jIfl^SZ 0 ( j-+i ) ■ 
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